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BOTANY 
Mature Pine Forests in Duluth Harbor Area 
DONALD w. DAVIDSON* and JOHN M. BERNARD** 
ABSTRACT: Quantitative and qualitative studies hove been mode on mature pine forests of 
selected areas on Minnesota Point and Wisconsin Point in the Duluth-Superior Harbor area. The 
forests were sampled by the point quarters method. The leading dominant in the Minnesota 
forest was Pinus resinosa, while the leading dominant in the Wisconsin forest was Pinus strobus. 
Trees up to 173 years of age were found on Minnesota Point, while the maximum age of the 
trees sampled on Wisconsin Point was 142 years. A total of 87 species of vascular plants were 
identified in the two areas. 
This study was initiated during the summer of 1966 
to investigate features of the vegetation of the Duluth-
Superior Harbor area, and particularly on Minnesota 
Point and Wisconsin Point. 
The pine forest on Minnesota Point represents the last 
basically undisturbed remnant of the natural vegetation 
which was formerly present on the Point. Wisconsin 
Point, while disturbed, has been less so than the Minne-
sota Point forests . 
The well-protected Duluth-Superior Harbor is formed 
by the two points of land, and the St. Louis River flow-
ing into the harbor had been "drowned" by the post-
glacial tilting toward the south of Lake Superior 
(Schwartz and Thiel, 1954). Minnesota and Wisconsin 
Points combine to form the longest sand bar in the world 
in fresh water, stretching more than 9 miles. 
About 3,200 years ago, the lake level (Lake Superior) 
dropped to 596 feet. In response to this lower level, two 
inner harbor points (Rices and Connors), were aban-
doned and a new profile of equilibrium was established 
in the sand of the south shore six miles to the east. From 
this point a spit built across the head of the lake parallel 
to the storm wave crestline at a rate of 15 to 20 feet 
per year and reached the Minnesota shore a few hun-
dred years ago (Loy, 1963a). Natural accretion from 
the south shore is more than 22,000 cubic yards per year 
(Loy, 1963a). This is the only available evidence as to 
how long the two points have been exposed for plant 
colonization. 
Pinus resinosa and Pinus strobus trees still living and 
standing on the points are for the most part scattered, 
and in many cases isolated, except for two main bodies 
of trees. 
References to pine forest vegetation in the harbor area 
are found in the writings of Alfred Merritt (Van Brunt, 
1921, p. 2), discussing red pine on Connors Point, and 
Laurence Oliphant (Van Brunt, 1921) of pine trees in 
general. Charles F. Johnson in his diary of 1886 dis-
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cussed the "scrub pine" on the sand dunes of Minnesota 
Point. In Woodbridge and Pardee (1910) , reference is 
made to the fact (p. 218, vol. 1) that "Minnesota Point 
was covered from its base with a heavy growth of pine 
through which ran a narrow road for a mile or two, 
" 
Conjecture on Origins 
Just when the Pinus resinosa and Pinus strobus forests 
became established can only be conjectured - but there 
are no visible remains of decaying trees (logs) on the 
two points. However, there are a number of standing 
dead trees, some of which have been aged. Both forests, 
small in area which could be sampled systematically by 
modern techniques, have been much disturbed. On Min-
nesota Point a road cuts through a side of the forest for 
most of its length, and there are at the present a number 
of rubble remains of dwellings. Recently fires have fur-
ther disrupted the forest ecosystem. On Wisconsin Point 
there is also a road through much of the forest, leaving 
a tract with trees of greater maximum diameter than that 
of the Minnesota Point forest. There also has been some 
selective cutting of pine on Wisconsin Point. 
The beach strand communities of the Great Lakes ( of 
which these two points are examples) have received 
considerable attention from plant ecologists, Curtis 
(1959), but the most complete account was made by 
Cowles ( 1899) for the sand dunes of Lake Michigan. 
Beals & Cottam (1960) reported on pine forests of 
the sand bars of the Apostle Islands on Lake Superior. 
Curtis (1959) illustrated the evergreen. heathlike mat 
of Hudsonia, Juniperus and Arctostaphylos on the dunes 
of Wisconsin Point, but did not give attention to the ma-
ture pine forests. The studies of Lakela, unpublished and 
her paper of 1939, and Johnson (1963) represent the 
work in Minnesota on Lake Superior beaches. Many of 
Lakela's extensive collections of Minnesota Point plants 
are recorded in her monumental work on the Flora of 
Northeastern Minnesota (1965). 
Nomenclature follows Fernald (1950). Dr. John W. 
Moore, Department of Botany, University of Minnesota, 
made some determinations and verified or corrected aJl 
others. 
Field and Laboratory Methods 
Trees and saplings were sampled by the point-centered 
quarters method (Cottam and Curtis, 1956). On Minne-
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sota Point, only trees were sampled (15 points), as the 
sapling layer was too sparse to warrant sampling. On 
Wisconsin Point, both trees and saplings were sampled 
( 13 points). In the laboratory, data on basal area and 
density were converted to values of relative dominance 
and relative density. A table was then computed showing 
the values of relative density and relative dominance for 
each species. From the values of relative density and 
relative dominance, an importance value (total for each 
stand, 200) was then computed. Soil samples were col-
lected from two points in each stand at a depth of four 
inches. The samples from the two points were then 
pooled for analysis from each stand. Analysis for pH, 
total P, Ca, Mg, Kand organic matter were made by the 
University of Wisconsin Extension Soil Laboratory, cour-
tesy of Mr. Conrad C. Olsen and Mr. Raymond E. Pol-
zin. A complete floristic survey for each of the two stands 
was made. Increment borings were made on each stand 
as a means of attempting to determine the age of the for-
ests. 
Resu,lts 
Importance values for the 4 species of trees on Min-
nesota Point and the 5 species on Wisconsin Point are 
shown in Table 1. The leading dominant on Minnesota 
Point was Pinus resinosa (107.8) with P. strobus num-
ber 2 ( 86.5). The other species found on Minnesota 
Point are shown in Table 1. The leading dominant on 
Wisconsin Point was P. strobus ( 112. 7) . Betula papyri-
! era was number 2 dominant ( 4 1 .4) and number 3 domi-
TABLE 1. Importance Value of Trees and Saplings 
Wisconsin 
Minnesota Point W isconsin Point Point 
SPECIES (Trees only) Trees Sa plings 
Pinus resinosa . . . ....... . 
Pinus strobus ... . . .. .. .. . . 
Betula papyri/era . .. .. . . . . . 
Betula cordifo/ia .. . . . . . .. . 
Acer rubrum .. .. . ....... . 
Thuja occidentalis ....... . 










TABLE 2. Soil Analysis 
Orga nic 
pH Matter p K Ca 
Minnesota 
Point .. .. 5.1 2.0% 9ppm 20ppm 150 ppm 
Wisconsin 
Point .. .. 5.0 1.5% 9ppm 20ppm 100 ppm 










Minnesota Point Wisconsin Point 
SPECIES DBH Growth Rings DBH Growth Rings 
Pinus resinosa 16.6 95 19.9 135 
Pinus resinosa 19.6 173 20.9 131 
Pinus resinosa 19.3 148 
Pinus resinosa 20.1 169 
Pinus strobus . . . . .. . 21.4 91 19.7 142 
Pinus strobus .. . . . . . 22.4 122 
Thuja occidentalis . . . 3.9 68 
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nant was P. resinosa (33.9). In the sapling layer of Wis-
consin Point the principal species were P. strobus (87.7), 
Acer rubrum (47.8), and Thuja occidentalis (29.5). Al-
though no sampling was done on the saplings of Minne-
sota Point, there is some reproduction of P. strobus in the 
interior of the forest and more abundant reproduction of 
P. resinosa on the Iakeshore side of the forest. 
Results of the soil analyses are shown in Table 2 and 
results of the increment corings are shown in Table 3. 
Concerning the floristics of the two pine areas, there 
were 39 species common to both areas, as shown in 
Table 4. There were 21 species found only in the forest 
on Minnesota Point, and 27 species found only in the 
forest on Wisconsin Point (Tables 5 and 6) . In all, 87 
different species were identified in the two forested areas. 
Discussion of Differences 
Although similar in gross appearance wben passing 
through them. the natural pine forests of Minnesota Point 
and Wisconsin Point are somewhat different in composi-
tion . The leading dominant in the Minnesota pine for-
est (P. resinosa, 107.7), is only one-third as important 
in the Wisconsin pine forest (33 .9). There has been some 
selective cutting of pine in the Wisconsin pine forest, and 
this would affect the result somewhat. The leading domi-
nant in the Wisconsin pine forest (P. strobus, 112.7) 
is represented in the Minnesota pine forest at 86.5. The 
importance of Betula papyri/era is vastly different in the 
two forests, being much more important in the Wisconsin 
forest (41 versus 5.7 on Minnesota Point). Two species, 
Acer rubrum and Thuja occidentalis, were found in the 
Wisconsin forest, but not in the Minnesota forest. This 
can probably be explained by the fact that on Wisconsin 
Point, the sampling touched several low areas. 
Reproduction was inadequate for sampling purposes 
in the Minnesota forest , so no quantitative data are 
available. However, in the interior of the Minnesota 
forest the pine reproduction is P. strobus, while on the 
lakcshore side the dominant reproduction is P. resinosa. 
On Wisconsin Point, it can be said that in general all 
canopy species are represented in the sapling layer, and 
in addition Prunus pensylvanica is present. P. strobus was 
more important in the sapling layer in the interior of the 
Wisconsin forest, just as in the Minnesota forest. 
To determine the ages of trees, cores were taken from 
the largest individuals of each species which could be 
located. The ages of the larger trees of Pinus resinosa (up 
to 169 and 173 years) indicate that this species has been 
on Minnesota Point for at least 200 years and probably 
longer. The maximum age of the trees sampled on Wis-
consin Point was 142 years (Pinus strobus). 
Beals and Cottam ( 1960) in their studies on the 
Apostle Islands, found pine forests typically located on 
sand bars on the shores of some islands. Three such 
stands were studied, with P. resinosa as the dominant 
and P. strobus as the second dominant. Pinus banksiana 
and Betula papyri! era also were present in small num-
bers. No naturally-occurring P. banksiana was found in 
either the Minnesota or Wisconsin Point forests. 
The pH of the soils on both Minnesota and Wisconsin 
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The total of 87 species in the two areas is not large. 
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TABLE 4. Plants Found in Both Minnesota Point and Wisconsin Point Sample Areas 
Acer rubrum L. 
Achillea mi/lefolium L. 
A111e/anchier intermedia Spach 
Aralia 1111dicaulis L. 
Betula cordifo/ia Regal 
Betula papyri/era Marsh. 
Ca/amagrostis canadensis (Michx.) 
Beauv. 
Clintonia borealis (Ait.) Raf. 
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Diervi/la lonicera Mill. 
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Watt. 
Epilobium angustifolium L. 
Fragaria virginiana Duchesne 
Agropyron repens (L.) Beauv. 
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The Minnesota Academy of Science 
COTTAM, G. and J. T. CURTIS. 1956. The use of distance 
measures in phytosociological sampling. Ecology. 37: 
451-460. 
CowLEs, H. C. 1899. The ecological relations of the 
vegetation on the sand dunes of Lake Michigan. Bot. 
Gaz. 27:95-117, 167-202, 281-308, 361-391. 
Lov, W. G. 1963a. The evolution of bay-head bars in 
western Lake Superior. Publication No. 10, Great 
Lakes Research Division, The University of Michigan. 
pp. 150-157. 
CURTIS, JOHN T. 1959. The Vegetation of Wisconsin. 
University of Wisconsin Press, Madison. 1-657 pp. 
OEHMCKE, A. A. 1937. Ecology of the lake shore ra-
vines and beaches of the Wisconsin coast of Lake 
Michigan. B. A. Thesis. University of Wisconsin. 
Madison. 
FERNALD, M. L. 1950. Grays Manual of Botany. 8th Ed. 
American Book Co. 
GA TES, F. C. 1912. The vegetation of the beach area in 
northeastern Illinois and southeastern Wisconsin. Bull. 
Ill. Lab. Nat. Hist., 9:255-272. 
OLSON, JERRY S. 1958. Rates of Succession and Soil 
Changes on Southern Lake Michigan Sand Dunes. 
Botanical Gazette. 119(3): 125-170. 
JOHNSON, CHARLES F. 1886. Diary. In: Duluth News-
Tribune, January 11, 1942. 
SCHWARTZ. GEORGE M. and GEORGE M. and GEORGE 
A. THIEL. 1954. Minnesota's Rocks and Waters. Univ. 
of Minnesota Press. 1-360 pp. 
JOHNSON, EUGENE. 1963. A taxonomic study of the flora 
of Minnesota Point. M. A. Thesis. Univ. of Minnesota. 
1-36 pp. Duluth. 
SHINNERS, L. H. 1940. Vegetation of the Milwaukee Re-
gion. B. A. Thesis. University of Wisconsin. Madison. 
LAKELA, OLGA. 1939. A floristic study of a developing 
plant community of Minnesota Point, Minnesota. 
Ecology (20(4): 544-552. 
VAN BRUNT, WALTER. 1921. Duluth and St. Louis Coun-
ty. Their Story and People. The American Historical 
Society, Chicago and New York. 
LAKELA, OLGA. 1965. A Flora of Northeastern Minne-
sota. University of Minnesota Press. 1-541 pp. Min-
neapolis. 
WOODBRIDGE, DWIGHT E., and JoHN S. PARDEE. Editors. 
1910. Vol. 1. History of Duluth and St. Louis County. 
C. F. Cooper and Company. 
Learned Societies Around the World 
United States of America 
There is a considerable number of scientific societies. Nearly every branch has 
its own national organization. Nearly every scientific society publishes various 
periodicals. 
National Academy of Science. Founded 1863 by President Lincoln. A private 
institution. Functions as a link between science and government. Has more than 
550 members of whom approximately 60 are foreigners. Has 13 divisions: mathe-
matics, astronomy, physiology and biochemistry, physics, technology, chemistry, 
geology, botany, zoology and anatomy, pathology and bacteriology, anthropology, 
psychology, and geophysics. Members are elected upon recommendation of Acad-
emy's Council or of the divisions. The number of new members is limited to 30 
Americans and 4 foreigners per year. President is elected for 4 years. 
Funds are derived from sale of publications, contracts with government de-
partments, and donations from industry, foundations, and private individuals. 
Academy does not maintain research institutes of own but advises on award of 
scholarships and endeavours to encourage research work and to coordinate scien-
tific investigations of general interest on a national as well as international level. 
National Research Council. Founded in 1916 by National Academy of Science 
to function as its executive body. The most important societies in the fields of the 
natural sciences (including medicine) and technology are members. 
American Council of Learned Societies. Founded 1919. Central organization 
for most of distinguished national societies in field of humanities. Promotes public 
interest in all branches of arts and humanities and advancement of teaching and 
training. Member national societies number 29. 
Social Science Research Council. Founded 1924. Has 7 distinguished national 
societies as members, all of which work in field of social sciences. Council ad-
ministers fellowships and grants for research. 
Journal of, Volume Thirty-five, Nos. 2 and 3, 1968-1969 121 
